MP6RfipVfP 

BEST AVAILABLE . COPY 

JP 2000-319191 

PROBLEM TO BE SOLVED: To provide a medicinal composition not causing a 
side effect, comprising a combina tion of several kinds of natural 
medications capable of chronically being used for a long term, and 
having reliable efficacy and useful cGMP-PDE inhibitory activity. 



SOLUTION: This cGMP specific phosphodiesterase inhibitor is formulated 
with one or a combination of at least two selected from the group 
consisting of dry matter of leaves and stalks of plants belonging to 
the genus Epimedium, Acanthopanax sintocosus (Rupr.et Maxim.) Harms, 
Scutellariae Radix, Phellodendri Cortex, phocae thstis et penis, 
seahorse, guarana, Glycyrrhiza glabra L.var .glanduli f era Regel et 
Herder, seeds of Juglaus regia L.var. sinensis DC, cynomorii herba, 
Gardeniae Fructus, syakanzou, Torilis japonica DC, lingustri fructus 
[L], vagina ovorum mantidis, Panacis Japonici Rhizome, Anemarrhenae 
Rhizoma, Angelica pubescens forma bisserata SHAN et YUAN, leaves of 
Eucommia ulmoides Oliver, pseudocarps of Rubus coreanus Miq. , 
psoraleae semen, Amomi Amari Fructus, Ephedrae Herba, Asiasari Radix, 
nardostachyos rhizoma, peri 11a herb, Cinnamomi Cortex (cassia bark), 
leaves of Artemisia princeps Pamp., Magnoliae Cortex, Magnoliae 



officinalis Rehd.et Wils., dry matter of entire plant of Bupleurum 
chinense, Phyl lostachys nigra Munro var.henonis Stapf.ex Rendle, 
Cyperi Rhizoma, Evodiae Fructus, Coptidis Rhizoma and Aurantii 
Immaturi Fructus. 
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(57) [H&] 

->3^-X i'/-53^ *>f{;yX a>r 

T^"^, "!M 3^7* 

3-17. va->. wt. *Va->, a^tf^. ^a 
■t?. WVa. a-tJ^v, U>fc<fcu:* 
i? v <n - o £ fc 14 = o &.± <D&#-£t>it £iE^ l r u * 



(51) IntCl.' 
A 6 1 K 35/78 
A6 1P 15/10 
43/00 



1 



/ 



. mvtttiwmm 

a. a*^, 3 h^->, -tra-t^ -*>-> 

•X *£S?3* 3W->, ^Ol'Vfc.fctf* 
W 0>- o£ f= l± - -o Kl±05iffl^# $ BB^ L X t£ & 

[ii#JS2] -r>a^*^, ^-o=r>. *0'«7. 

* i?x x t- ^ — tf msai * #*rt -s mmmfii 

[1*#JS4] gftftigl XI* 2 lw8Bfil<7)-y--f £ 'J -vS'GMP 
^IK<tX * i?i * ^ 9 — tf £ #*"f 4 tt W*Sfie 

[af*JS6] «lPJST?&£i§#«4|::lB«cDl4M«t6W 



[000 1] 

Ki«^!t5^^f7- if (cgmp-pde) teats 

? ij .y^GMP^M^^^vXT.T-5— tf (cGMP-PD 
E) ZmmtZZtV. »ftttlftni£ttfl£'fr, €<b*> 

[0 0 0 2] 

[ft3fc<B&«5] t-f9'j7f^7^»3', 5' — U> 
18 (cGMP) I*. ±(*rtlCfcU>-C*fflB&F*9lfl$6U£jl«18<*> 2 * 

iztsifz®m&m<r>mmzM5.Lxi'>&o cgmp-pdeo> 

BESfflli. *IB&fl<BcGMP;B&£±i^-e-<§>i:#*.£*U 
ESSflSlcfcrt -5cGMP#gM-< * >*/UC J: S * y 



It £ cfe ** JKDSKH1 & if £ t 6 + - <t A<*a 
cGMPli, i£>ffi!Si8ai=fct>-CI*» * 'J 
^ A -f *■ > fc * tf * ; u ^ A •< *■ > 5S A co IS IS I - 1 18 
^LT^£i:#x.'=>;h.-Cl*-&o LfcA<oT, cGMP-PDE 

nmmteizftm^H+btizmm. aeafii^ 

if icffl^-S- rtffi*Jl55fe^H ; ?-(EDR 

MP-PDERESSli: LTI*. if^'J "t^. KZapr inast) , E- 
4021 » vJI/ft 7 -< ;KS i I denaf i I) & if <0$li£- tf 'J 5 
>^(*fc<fe^a>31^b^!B!lA^&$+L-C^-i)o (E. S 
ybertz and M. Czarniecki, Expert Opinion on Thera 
peutio Patents. 7, 631-639(1997) ;M. Czarniecki . et. 
al., Annual Reports in Medicinal Chemistry, 31. 61-7 
0(1996) ;4#PmO-120681-S^$B£i:). 
[0 0 0 3] fi£*J:y. feiBlfi*l; , a*«1^4-i:(Dcfc 

5te%imm<D±m : £:Gi-£Ltzmmi&tiLya\z&y. 

^1*, *l=t±MI*S©^«{l=i:if^t.-r. ^ffi^ft. & 
»*«»-Tlflfcif<D5fi<b«flltt«, J^^.j£. ^KS. 

TjEttsasjfluEei:. iZitvms.omfim. 

|-#5«>srtcPeS<D^tgWi: L"C#fco C*ib©I 
*»***t?±«««ll*. •(b^m a a Dlca€>ni. <fe 7 «:■) 
ftffl*<(5 1 f» if tt < . rnVfrXftGHfitzHhm * * fc & t 

[0 0 0 4] 

^■^t>-ti•A^ e> ^S . StSHEcaS* ^"T S^ffl*cGMP-PD 

ERa»stt ^ s saiiajs^ * m®* -s c 1 1= & * . 

[0005] 

[^E£fl?3i-f •SfctfxD^Kl -f>3-> 

•V73'V» hfa'ja^, -7^^>'>. -7^" 
■9-'f->>. *>V3't74r3't7 % Wb. 

-ra'X a^^f^. f*3->, ^-fi?3, a^^*>. a* 

vzlO.. ^"t7 «ktf*y *yi=aL^cGMP-PDERa§S 

ii^^tii l. c(D*flai-s-^^t*«B^^sia-ri>ics 



•ofc. - 

[0 0 0 6] ?ttt>*>. 

(D -oa^-ht^ **?zi>* i?-v->a^ 
<>, *=iy->, xy-t7zi^, *-r^v>, #7 

>. 7^-^. +»--r->>» av^a^a^, va 
Wt, *V3^. =i^7t?^. ffv 

£fci*-oiaxcois<*^:bi*£i5£LTfc£i7M? u 

(2) -OS^**. *^=f>, iz-vva-t; 

>>. *Ty-A X'/^a*. *-Oi>>. *-f/^, tf^ 

•y>, K-v*'v. h ^i-^a^. 7 

LXteZV'O ') •y*GMP#mW*X*vxx-r : 7--tf 

(3) fltllB (1) XI* (2) ICfEffiCOlJM £ 'J <v$GMP 

(4) ffilB (1) XI* (2) ^7 U y^GMP 

* x * t =y — & mmm « * it 

(5) gPffl-C-fe-SfifllE (3) (zEttOB'KIBjatt : 

(6) enffl-eft*TOE (4) icffimrottMti^KSast 

[0 0 0 7] *.%W<J)±Mb. LTI*. -f>3W5, #■ 

ii-iW*. #9*. * ^'/•J, 3 h-t7X 

>. -9-3^, VVTJ^VO, V3f^-A V 

^, SLOiCftfcCO^U-^lzHI-^'X ^-fv 
-t?*?. **a«>, ?^i?a, a^^v. Ji/ai. * 

-t7 u > *$ «k * v v £ *d x. fc #)i>- zf<r> >p ^ e> jgistifc 

±ffia'tiWl:l*, 739^SJ:M73W 
^©t*r*it#**i*. £fc* ^r-f tl=f*, 

[0008] ±12^-^0)5*.. *y»*Ll*J*#i: 
LT{*-f >3^*f, 5?v5/3->2/, *3*y->, 

rt-T/^ -9-3^. v^fca^va'X 7*tK> 

U>A<#lf C*i&4*fcWHil=, — 3£fcl*" 

[0 0 0 9] &&^SK81W<Bfu^&BJj£j!>Nfci fcy 



*3SBjJ(D£8l|* t>Jf*i t cGMP-- PDEBSJStt £^-f-i CO- - 
•C-fc-5A<. Ctibli. *Jl5*i»XI*3I^S<Ji: UTlEffl 

$ ti-c # fc t co r- & y . *ti?timm $ ^.fc^JS ic l fc 

^-3"C# b4X'Silfl^XI*j4tti/S5i'$'-tCO^ ^fflL^S C 
ttfVZZ. ±2g*XI*»aili£#a>J&l?Si> fiftCOrfiBS 
0 D pXI*-€-roAQXp a B^1sEffl-r^-i:A^#-5.o £&3f;A: L 
Tl*. 0«;il*\ $£^J*aaiqn£Ml::«l7!>\<t»«*Lfct& 

(«»5Stt) coitjgai: Lrffifflurt*^. * 
fc. *seBjcoi^e.coaai'fig«-co^9§i*^i=*][8S*i. 
•5tro-ci*'S<, ffi|x.i*IS;Jix^. x^rXJS, «>:x^ 
Sttx^x. x^/'-^xiix^y'-^irTki&^t-^ 

[o o i o] ttffli*, iifflco^;i. «iix.i*. tttt»«Ei= 
* y iwe£»* 6 Sttrt # Stt tb "T * C 4: * y fr 9 C A: 
*<-C*.5, affiiSSEi: L-CI*, <5>lx.l*7k, a*tt5S«EX 

«Ei=ii, ^|jii*^^y-;u. x^y-ju. 

T-fe \~^t££<»>T h>m : f h7t 

^>^ifcox-^;Hi ; eyi?>. ^;u7ts>j>, r-fe h 

75 K, N-y^;utfa K'J>^i:CO#S^jSjSt^irA< 
^lft.ti-5o Cttt>C0a*14i§J«li, m?4XI*2aJUJi 

[0 0 1 1 ] ^ic. cGMP-PDElc«L-CiSl. , 'RiSf*ffl$ 
^-f $Jffi#£a&^£<»tii-r-5fctf>l=l*, ffUxl*. < p« 
^ry-;u, x*y-;ufcA:Coe£lStS!M ~3ggcD7KjS1± 
T^Ua— ;u (^fIcx^/-;u) *fci*< c*vc>cdt;u=i 
-;u (^l=x^y-;u) tTKicOjI^^^ttdJjgiKi: 
LTfflt^SCO*<*ffl-Cfc-i)„ 7KA:&7Ktt5§J&£:CO;1^i§ 

fiEt commits itt^ssH, man. ^m^mm=95 

/5~5/95 (.MS.it) eJSCO0Effl7i^e,®^lzS«x# 

-5, »*lC^j^i*. wixi*. */sa*i±j§J«=9o/io 

-50/50 (SgJt) . 1*1-85/15-60/40 (fifiJt) S 

st-fc-So cco^a'Sis^i*. *siBBco±aii=»LTi 
~ 1 oosaffl5^aaii={£ffl-ri.o »*u<i*5~so 

agSP. MI=»*L<I*, 5-2 OSfifflS-Cfc-So 

[0012] am^i*, mz.it* io°c~ 

SSSOiiSftSS, »^L,<l*15~70 o ceS-eft5ci:A< 

ffi*. m^^mtarizti-n^^. mamma. 
unsftaascois^, 3 0»fwja±» »*l<i*3 o#ra~ 

2B#W. MI-»*U<I*1 ~2&ffflX'$!>Z>. *fc. 

mmom-^it. 3hmki±. »*l<i*3~3 oara, 

MI~#£L<I*5~ 1 4Biaf&5, 

[0013] «m?sj«i-<fcyattj*+ifcttdi?si*, -t-co 



.*.*ttffl.L.r-4 «*-<.- &u Hx-tfrW. l r t » «tbu 

«Jffi;££jlfigLfciaS&x*X. ffltii^ic&glc^y 

f&mmzmaLx. x^u-K^-f. js^^'Ett*©^ 

[0 0 14] *3gfiB<D±&CD£fflgl;J:, cGMP-PDElcft 

££>a<, mxi£. a^mi4fcfcy*j<fet/jSAiB&fc 

y, K^x+XglS-C-, 0. 1~5.000mg. SfSL<l*1~ 
2.000mg, L < l*10~500mgf-fc £> <fc 3 f-fsEffl 

[0 0 1 5] *&VHD±mi~l*. m~Wlf$.#tLX 

s/zlj., *?->v, ^^'jat?, 

v. ?3v, hv-X -<7'Jo.3^(D±^ 

lz$i?%mf&#<DWl-&itm*. 1 : 1-2 0 (&*gx* 
XgSSCSfitfc) , L < I* 1 : 1-10. jg|C»£ L 
<l*1 : 1~5-C&5o 

[0016] *§&w<Dmm$&i£Mt. mm<D»mi=.zc 

T. fflxtf. JEft. SI*, *tt. #Ttt. =i-^-r 

i§««!ii*a*«pwi=ift4-**u-SA<. zroii^cDEiiisa 

l**«>»»l*W=«IR**tftt«>-C<C<. «*tf. S£ 
fill. MUM. MttftL *.*L **-feJU«, faT^WH 
ft £0)111 J»8*l« »^l-ckori±. -v^ffl. ISjg 

[0 0 17] SMoHtti::!*. MNOMKJSCTIIJII 

- h-;u, =i—>x*— SSS-tr;un- 
x, *vu^v^ ^;u-bjun-x. HM»I* W Bfc if 

<D&i&m : *y e-juTJua-iu, »K'j e-^ea y k 

>. jK'Jfcfxyn— f;u. x^;h»;ud— x. 77 tf T 
=JA» h7*">h. t KP + v^PtfJUzJU 

p— x. t Kp*->^p e;u>^-;Hr;up— x, ?x> 
K*;u->-7i», f+xh'JA if ©1***1 : 

X-rT'J >B-*y**>-*A, Xt-7'J >K*;Uv-7A, 

iK'JlfU^^J^-Jk 3D-f K«>y 
JtiRfiil : =ris7is^ *;u**->* *-;u-tr;up-x, *;u 
jtf*v> ^iHr;ua— xA^i/^A, ?px*;u.*p — 



[oo 1 e] issuOTinsiicii, i@ffl/fi». a*t 
<B**k x.^y-;u, iK'jif i/>^'j3-^, ?otr 
hyx*y-;ur5>, KBth'J^A, ^x>iH-h 

y «?A<cifo558«iia!i*. xt-t y ;u h y x* y -n,y 

3 hU^A, U->f>s ^Xf7 

y >K^y -ty >*<!:a)#ffijSttffl ; *y t*-;ur;u=i 
— ju, 7K'Jtfx;nfpy k>. *;u>f«*->y^;Hs;up 
— x-^-HJ^A, j»^Hz>up — x. th'a+WfJi/ 
-b;up— x, t Kp^S/x^Htjup— x, t Kd+v 
■^p e^-b^uP-x^ifroSTKttBl^'tf-tfoeSIb 
ffl; 'J KS?«. ^K^. ^xvit^^cifroJSffi 

[0 0 19] ftllEH^ffitSiJ-^^SaicI*. quiets cr, 
pTjt<bS(l. ?HbSiJ. Uttffl. RTfflffl. 

[0 0 2 0] *SSBa<0ES6fcJ:t;BSI»jaift|±. 
y|lffifcffl^^e^^-c#f=±|[l/a«'^±fiE»«t ltjbi^* 

ffl©ESII4cGMP-PDE[=EH-r-6a>*a>«flBI»S*** 

[00 2 1] 

[0 0 2 2] 

^>*.350ml) ©SOSge^x^y-yUTK^iS^SlmL. 30 
r.p. m. -ClK^L^A<C50 o C-ei.5KWaaiLfc„ 

(p?^^75//m) ^ffl^xaaau, as£3o»fi%x 

a*^tt, qa^iaaiaLfc. nuciaa«^ss5o o c£iT 
■e*&50mii:<t**-eJ*EaitLr. »i*x^fifc„ c 

03«X^XS24ftWa<S9E*U-C. IS<gx4rX5S^# 
T. ZH&m^tzo =&>!K7)ffl£tl*C<OX4rXiS<7jafi^ 

[0023] uttA 1 mmm ■ 

$^L, «/ ^ ^l=CEt^S^B^Hb■r•5t,roi:•rS, 

[0 0 2 4] [flfflAI] 



-f>-a**.ft(fc*x*^ss ----- 


— 500mg 


_ — „ _ 


4 r 500mg 




lOOmg 






200mg 






T4 fcSfc&x+x-fc 


200mg 


[0 0 2 6] [Kffltt3] 




**-fa^^JSx+^.3K 


300mg 






?a*>$fcigx*;*.;£ 


300mg 


(»*)■ fSAiBfla^a (9$s+) 




500mg 


-oa^a^^x*** 


500mg 




1 . 200mg 




100mg 




500mg 




100mg 




180mg 




lOOmg 


?LI£ 


520mg 




200mg 








444mg 




4. 500mg 




295mg 






103mg 




> o 




20mg 


[0 0 2 5] [SJHA2] 






700mg 


(«Q^) fi£A1BflBfflfi (3S*) 






•030*? KS6X+7.3K 


500mg 


>Mt 


2, 562mg 


* a <y x+X* 


500mg 


[0 0 2 7] Cttfttt] 




^-t7=r>|£«|x+x^ 


200mg 




2, 544 mg 


^ ? -tr y x > 5? jgx*x -fc 


. 200mg 




1,141.1mg 


i/A-*>7-t7lt«|x^^^ 


200mg 




75. 3mg 


-*a^&&x*X3£ 


200mg 




46. 3mg 


HS/-><£«X*X3S 


1 50mg 




1,104.3mg 


*>v$£jgx*X3fc 


150mg 








900mg 


am- 


4, 911mg 




600mg 






180mg 








720mg 


[0 0 2 8] 
















JftAJBMB (60ml*) 




h^i^^X^r^SR 


60mg 




->i?>|£JSx^X* 


lOOmg 




□ ^i?3t7$£JgX^^3S 


100mg 






100mg 




7f^ZI^->9£JgX^^^ 


200mg 






100mg 








3. OOOmg 






1. 5 mg 




7 U— /<— 




0. 06ml 




*i$<b-*- h y 


283 






60ml 




















[0 0 3 0] (1) t hffli&3fc*;**vXX^--tr V 


[0 0 2 9] Rttfl 












^JOro^J* (Thompson. W. J. 


Biochemistry 10, 


RvXfA (*:?n tf-T-;ux;H±) £ffli^Tfro 


311(1971). J. D. Johnsons. Anal. 


Chem. 162,291.(1 


fco S«Lf-*8§S£i&S&. DNA£»mu Thermo Se 



987). R. J. Schi 1 1 ing£, Anal. Chem. 216,154(199 quenase Core Sequencing Kit (7"72/*i*%t) 

4). Phosphodi esterase [ 3 H]cGMP SPA enzyme assay kit TJEfcSfTlV SO-3000 DNA*>— >r>-9— (B£*±) I- 
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~-&M, cDNABfftO*»EW**S-U.fc-...tt»Ufc^-P« 

>(±, IS^JS^: 2t*SJ^2 4 9 9 110>ifig@E*lJ £. 

*3 O 3 6ffla)*J6EW**L"C^fc. CCDcDNA 
BtJiICIS, 1E^IJS#: 1 -CS$+li>8 3 3<l<D75yK 

tzo ^ttCD^vE6**X*vxX7^-- If V (Li 
nda M McAllieterfc. J. Biol. Chem. 268 (30) % 228 
69 (1993) „ NCBI GenBank Accession No. L16545) t 

£ KpPDE50£*J»B (Escherichia coli) DH10Blc»A 
Lt, ff2ff*s&{*: *JS® (Escherichia coli) DM OB/ 
pPDE50*»fc. 

[0031] (2) xmm&m^t z 

±E (1) T?»&*ifc-fc: h»S*W*5w«-B 
V?3- Kf *cDNASEcoRI4:XholT?«)Bf L. mmzfa 
SLf-pGEX4T-2 (^7Jl/7v7tt) ^7-f^-v3 > 

a> zmmu&L. h*a****s;x*^ 

9— lfV$aS3B-rS*J»B (Escherichiacoli) BL21/pP 
DE51£IX^Lfco 

CttKlMEatt : Xmm (Escherichia coli) BL21/pPD 

X^XglBr&flfr (NIBH) [c^ffES-§-FERM BP-6417<hL , 
X % sFjS10^6fl18B^6Sta^A ■ RBBF&Bf (IFO) 
lz»ft»#IFO 16185£LT»K*Jh/CL*S. 
[0 0 3 2] (3) jfl&;L£!fc hBfiS*^X7f^vX^x 

±IB (2) -C»&*ifc*IHI (Escherichia coli) BL21/ 
pPDE51£SH>T. **Ma«aSlitMt h8*£3R*X*v 

liGST Gene Fusion System C7r;U^v7*t) JSttCD:? 
□ h3-;HC*C-CfTofco *<7>$SS. aWcD^IOOkDa 
«itit hJW**^X^yx^T-7— tfV?b<1L<&* 



.~...J«»Jgg»^€)v42.-5rag^-e#fco • . 

[0 0 3 3] (4) t Kifi*t^*vXXf7- tfV 

t hfflifi*^X^vXX^r^-^-tf V^TfvXTfx^xx^f^ 
— tfStt(D«af*. Phosphodiesterase [ 3 H] cGMP SPA 
enzyme assay kit (T^v^Att) ^/Bl^Tfrofco * 
-ftttSL ±IE (2) •C»fcB*»»i:*^*»x7f5 
6*tfc« *fc. pGEX4T-2£BL21lxff£ 

(iTnxTfcvxXT^— tfSttl*Ett&4x£A*ofc_o 
[0034] (5) BSXHSMXaBS 
9 6^l/-h (OPTI^U-h, Ktt) 
» (0. 5M Tris-HCL (pH7. 5) . 8 3mMMgCI 2 . 1 
7mM EGTA) 10/iL. ±1H (3) -C»6*ifc«i**ffi t Kffli 
iSSTtxXTfx^xx^^— ifV (0.025mg/mL) 10// U ffi 
" 1**65 /i U B»«*>^u5/i U C 3 H]cGMP 10//L£;S 
*D L, 30 o ClCT30#fH£JCLfco &JE$ST&> SPA bead 
s?g;$(18mg/mL Yttrium silucate beads, 18mM ZnS0 4 ) 
50/iL$BttU tt20#IUL IStML^S, 
U— va — (Topcount, t^y-h— Ktt) 

TBSLfc. #l»lna)»dfl!)»»S1t(1780cpm)lc» 
U *§&*£it: hMSS^X^^xXT 1 ^— ifV^^P 
L 10367cpm<Dtt»5Stt*^Lfc. -CDJ^j^fc 

5xxf 7 — -tf vcd essht? & £ v;u 

^7^;KDrugs of Future22(2). 1997) £j£Ja-f § C 
<tlCcfcy ^Xt^vxxt- 9 — *Sttf*B» S ti* 
±^^;Uf43fi2nM7?C(D»*JRl£S50%|fl»Lfc. CO) 
C<t^s>* *7y-tr-r&£JBl^-C. /tX/tviXf7- 

[003 5] ( 6 ) BSfttiSXttftifc 
±ffi (5) t?MLfc*a«fflL^t, "*S&BJJ<D£2!l<7>*a 
&*.S}t H6ti&**X*i?xXT-9— SBSSttSiSS' 

an 
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■ft**— - 


— — 




— — - - - 




5mg/mL 


0.5m g/mL 


0.05mg/mL 




102.9 


107.5 


99.2 




109.8 


100.4 


64.1 




113.1 


111.2 


98.7 




111.5 


102.9 


90.0 




111.8 


103.7 


53.0 




109 8 


96.0 ' 


61.8 




114.9 


109.1 


86.9 




108.9 


107.3 


89.1 




113.1 


107.1 


90.4 




109.7 


105.0 


57.6 




110.9 


948 


52.6 




104.9 


106.6 


88.7 




114.9 


110.0 


98.3 




114.9 


105.9 


75.0 


V c ^t3 r j7V3 r t7 


107.7 


101.3 


59.8 




111.7 


108.4 


66.2 




108.7 


982 


55.7 




110.6 


99.3 


64.6 




113.1 


97.7 


53.0 




112.7 


109.6 


92.6 




114.9 


107.8 


92.2 


^^-^ 


112.3 


109.0 


72.2 




95.4 


89 5 


25.0 




88.1 


55.8 


12.8 




99.5 


83.8 


24.1 * 




94.5 


78.9 


26.5 


wt 


104.9 


106.4 


519 




103.7 


95.4 


59.1 




101.9 


78.6 


. 36.0 




100.8 


87.8 


29.2 




94.7 


58.4 . 


18 3 




91.8 


93.0 


28.7 




104.2 


902 


49.2 




100.8 


92.1 


56.1 




106.2 


97.6 


75.9 




101.5 


65.2 


23.1 



[0 0 3 6] 

imWOitogU *§&*JH»±mi*. ffijftfccGMP-PDEES 
SttS* Ltfc y . cGMP-PDElcfiH-T *«»»*** 
(ft'bfi.. MALE.. T*r 

p-AttBWRwtBL OL<gm&iti&T&. 



[0 0 3 7] 
[B9JS] 



<110> Takeda Chemical Industries. LTD. 

<120> cGMP-PDE inhibitor and medicine for treatment of sexual dysfunctio 
n 

<130> A99041 
<160> 2 
<210> 1 
<211> 833 
<212> PRT 
<213> Human 
<400> 1 
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Met Leu Pro-Rhe Gly.Asp Lys-Thr-Arg Glu Met. Val Asn -Ala-Tr-p. Phe 

1 5 10 15 

Ala Glu Arg Val His Thr I le Pro Val Cys Lys Glu Gly I le Arg Gly 

20 25 30 

His Thr Glu Ser Cys Ser Cys Pro Leu Gin Gin Ser Pro Arg Ala Asp 

35 40 45 

Asn Ser Val Pro Gly Thr Pro Thr Arg Lys Me Ser Ala Ser Glu Phe 

50 55 60 

Asp Arg Pro Leu Arg Pro lie Val Val Lys Asp Ser Glu Gly Thr Val 
65 70 75 80 

Ser Phe Leu Ser Asp Ser Glu Lys Lys Glu Gin Met Pro Leu Thr Pro 

85 90 95 

Pro Arg Phe Asp His Asp Glu Gly Asp Gin Cys Ser Arg Leu Leu Glu 

100 105 110 

Leu Val Lys Asp Me Ser Ser His Leu Asp Val Thr Ala Leu Cys His 

115 120 125 

Lys Me Phe Leu His lie His Gly Leu Me Ser Ala Asp Arg-Tyr Ser 

130 135 . 140 

Leu Phe Leu Val Cys Glu Asp Ser Ser Asn Asp Lys Phe Leu Me Ser 
145 150 155 160 

Arg Leu Phe Asp Val Ala Glu Gly Ser Thr Leu Glu Glu Val Ser Asn 

165 170 < 175 

Asn Cys Me Arg Leu Glu Trp Asn Lys Gly Me Val Gly His Val Ala 

180 185 190 

Ala Leu Gly Glu Pro Leu Asn Me Lys Asp Ala Tyr Glu Asp Pro Arg 

195 200 205 

Phe Asn Ala Glu Val Asp Gin lie Thr Gly Tyr Lys Thr Gin Ser Me 

210 215 220 

Leu Cys Met Pro Me Lys Asn His Arg Glu Glu Val Val Gly Val Ala 
225 230 235 240 

Gin Ala Me Asn Lys Lys Ser Gly Asn Gly Gly Thr Phe Thr Glu Lys 

245 250 255 

Asp Glu Lys Asp Phe Ala Ala Tyr Leu Ala Phe Cys Gly I le Val Leu 

260 265 270 

His Asn Ala Gin Leu Tyr Glu Thr Ser Leu Leu Glu Asn Lys Arg Asn 

275 280 285 

Gin Val Leu Leu Asp Leu Ala Ser Leu Me Phe Glu Glu Gin Gin Ser 

290 295 300 

Leu Glu Val I le Leu Lys Lys I le Ala Ala Thr Me I le Ser Phe Met 
305 310 315 320 

Gin Val Gin Lys Cys Thr Me Phe Me Val Asp Glu Asp Cys Ser Asp 

325 330 335 

Ser Phe Ser Ser Val Phe His Met Glu Cys Glu Glu Leu Glu Lys Ser 

340 345 350 

Ser Asp Thr Leu Thr Arg Glu His Asp Ala Asn Lys Me Asn Tyr Met 

355 360 365 

Tyr Ala Gin Tyr Val Lys Asn Thr Met Glu Pro Leu Asn Me Pro Asp 

370 375 380 

Val Ser Lys Asp Lys Arg Phe Pro Trp Thr Thr Glu Asn Thr Gly Asn 
385 390 395 400 
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Va I Asn GI n Gin. .Cys. i I e - Arg. .Ser - Leu.. Leu -Cys -Thr- Rro -I I e -Lys.. Asn -1 

405 410 415 

Gly Lys Lys Asn Lys Val Me Gly Val Cys Gin Leu Val Asn Lys Met 

420 425 430 

Glu Glu Asn Thr Gly Lys Val Lys Pro Phe Asn Arg Asn Asp Glu Gin 

435 440 445 

Phe Leu Glu Ala Phe Val Me Phe Cys Gly Leu Gly Me Gin Asn Thr 

450 455 . 460 

Gin Met Tyr Glu Ala Val Glu Arg Ala Met Ala Lys Gin Met Val Thr 
465 470 475 480 

Leu Glu Val Leu Ser Tyr His Ala Ser Ala Ala Glu Glu Glu Thr Arg 

485 490 495 

Glu Leu Gin Ser Leu Ala Ala Ala Val Val Pro Ser Ala Gin Thr Leu 

500 505 510 

Lys Me Thr Asp Phe Ser Phe Ser Asp Phe Glu Leu Ser Asp Leu Glu 

515 520 525 

Thr Ala Leu Cys Thr Me Arg Met Phe Thr Asp Leu Asn Leu Val Gin 

530 535 540 

Asn Phe Gin Met Lys His Glu Val Leu Cys Arg Trp Me Leu Ser Val 
545 550 .555 560 

Lys Lys Asn Tyr Arg Lys Asn Val Ala Tyr His Asn Trp Arg His Ala 

565 570 575 

Phe Asn Thr Ala Gin Cys Met Phe Ala Ala Leu Lys Ala Gly Lys Me 

580 585 590 

Gin Asn Lys Leu Thr Asp Leu Glu lie Leu Ala Leu Leu Me Ala Ala 

595 600 605 

Leu Ser His Asp Leu Asp His Arg Gly Val Asn Asn Ser Tyr Me Gin 

610 615 620 

Arg Ser Glu His Pro Leu Ala Gin Leu Tyr Cys His Ser Me Met Glu 
625 630 635 640 

His His His Phe Asp Gin Cys Leu Met I le Leu Asn Ser Pro Gly Asn 

645 650 655 

Gin lie Leu Ser Gly Leu Ser Me Glu Glu Tyr Lys Thr Thr Leu Lys 

660 665 670 

Me Me Lys Gin Ala Me Leu Ala Thr Asp Leu Ala Leu Tyr Me Lys 

675 680 . 685 

Arg Arg Gly Glu Phe Phe Glu Leu Me Arg Lys Asn Gin Phe Asn Leu 

690 695 ' 700 

Glu Asp Pro His Gin Lys Glu Leu Phe Leu Ala Met Leu Met Thr Ala 
705 710 715 720 

Cys Asp Leu Ser Ala Me Thr Lys Pro Trp Pro Me Gin Gin Arg Me 

725 730 735 

Ala Glu Leu Val Ala Thr Glu Phe Phe Asp Gin Gly Asp Arg Glu Arg 

740 745 750 

Lys Glu Leu Asn Me Glu Pro Thr Asp Leu Met Asn Arg Glu Lys Lys 

755 760 765 

Asn Lys Me Pro Ser Met Gin Val Gly Phe Me Asp Ala Me Cys Leu 

770 775 780 

Gin Leu Tyr Glu Ala Leu Thr His Val Ser Glu Asp Cys Phe Pro Leu 
785 790 795 800 



9 



leu Asp .Gl y Cys Arg Lys -Asn Arg ain-Lys^Tr^GJn Ala-Leu Ala-Glu - — 

805 810 815 

Gin Gin Glu Lys Met Leu lie Asn Gly Glu Ser Gly Gin Ala Lys Arg 
820 825 830 

Asn 

<210> 2 
<211> 2499 
<212> DNA 
<213> Human 
<400> 2 

ATGTTGCCCT TTGGAGACAA AACAAGAGAA ATGGTCAATG CATGGTTTGC TGAGAGAGTT 60 

CACACCATCC CTGTGTGCAA GGAAGGTATC AGAGGCCACA CCGAATCTTG CTCTTGTCCC 120 

TTGCAGCAGA GTCCTCGTGC AGATAACAGT GTCCCTGGAA CACCAACCAG GAAAATCTCT 180 

GCGTCTGAAT TTGACCGGCC TCTTAGACCC ATTGTTGTCA AGGATTCTGA GGGAACTGTG 240 

AGCTTCCTCT CTGACTCAGA AAAGAAGGAA CAGATGCCTC TAACCCCTCC AAGGTTTGAT 300 

CATGATGAAG GGGACCAGTG CTCAAGACTC TTGGAATTAG TGAAGGATAT TTCTAGTCAT 360 

TTGGATGTCA CAGCCTTATG TCACAAAATT TTCTTGCATA TCCATGGACT GATATCTGCT 420 

GACCGCTATT CCCTGTTCCT TGTCTGTGAA GACAGCTCCA ATGACAAGTT TCTTATCAGC 480 

CGCCTCTTTG ATGTTGCTGA AGGTTCAACA CTGGAAGAAG TTTCAAATAA CTGTATCCGC 540 

TTAGAATGGA ACAAAGGCAT TGTGGGACAT GTGGCAGCGC TTGGTGAGCC CTTGAACATC 600 

AAAGATGCAT ATGAGGATCC TCGGTTCAAT GCAGAAGTTG ACCAAATTAC AGGCTACAAG 660 

ACACAAAGCA TTCTTTGTAT GCCAATTAAG AATCATAGGG AAGAGGTTGT TGGTGTAGCC 720 

CAGGCCATCA ACAAGAAATC AGGAAACGGT GGGACATTTA CTGAAAAAGA TGAAAAGGAC 780 

TTTGCTGCTT ATTTGGCATT TTGTGGTATT GTTCTTCATA ATGCTCAGCT CTATGAGACT 840 

TCACTGCTGG AGAACAAGAG AAATCAGGTG CTGCTTGACC TTGCTAGTTT AATTTTTGAA 900 

GAACAACAAT CATTAGAAGT AATTTTGAAG AAAATAGCTG CCACTATTAT CTCTTTCATG 960 

CAAGTGCAGA AATGCACCAT TTTCATAGTG GATGAAGATT GCTCCGATTC TTTTTCTAGT 1020 

GTGTTTCACA TGGAGTGTGA GGAATTAGAA AAATCATCTG ATACATTAAC AAGGGAACAT 1080 

GATGCAAACA AAATCAATTA CATGTATGCT CAGTATGTCA AAAATACTAT GGAACCACTT 1140 

AATATCCCAG ATGTCAGTAA GGATAAAAGA TTTCCCTGGA CAACTGAAAA TACAGGAAAT 1200 

GTAAACCAGC AGTGCATTAG AAGTTTGCTT TGTACACCTA TAAAAAATGG AAAGAAGAAT 1260. 

AAAGTTATAG GGGTTTGCCA ACTTGTTAAT AAGATGGAGG AGAATACTGG CAAGGTTAAG 1320 

CCTTTCAACC GAAATGACGA ACAGTTTCTG GAAGCTTTTG TCATCTTTTG TGGCTTGGGG 1380 

ATCCAGAACA CGCAGATGTA TGAAGCAGTG GAGAGAGCCA TGGCCAAGCA AATGGTCACA 1440 

TTGGAGGTTC TGTCGTATCA TGCTTCAGCA GCAGAGGAAG AAACAAGAGA GCTACAGTCG 1500 

TTAGCGGCTG CTGTGGTGCC ATCTGCCCAG ACCCTTAAAA TTACTGACTT TAGCTTCAGT 1560 

GACTTTGAGC TGTCTGATCT GGAAACAGCA CTGTGTACAA TTCGGATGTT TACTGACCTC 1620 

AACCTTGTGC AGAACTTCCA GATGAAACAT GAGGTTCTTT GCAGATGGAT TTTAAGTGTT 1680 

AAGAAGAATT ATCGGAAGAA TGTTGCCTAT CATAATTGGA GACATGCCTT TAATACAGCT 1740 

CAGTGCATGT TTGCTGCTCT AAAAGCAGGC AAAATTCAGA ACAAGCTGAC TGACCTGGAG. 1 800 

ATACTTGCAT TGCTGATTGC TGCACTAAGC CACGATTTGG ATCACCGTGG TGTGAATAAC 1860 

TCTTACATAC AGCGAAGTGA ACATCCACTT GCCCAGCTTT ACTGCCATTC AATCATGGAA 1920 

CACCATCATT TTGACCAGTG CCTGATGATT CTTAATAGTC CAGGCAATCA GATTCTCAGT 1980 

GGCCTCTCCA TTGAAGAATA TAAGACCACG TTGAAAATAA TCAAGCAAGC TATTTTAGCT 2040 

ACAGACCTAG CACTGTACAT TAAGAGGCGA GGAGAATTTT TTGAACTTAT AAGAAAAAAT 2100 

CAATTCAATT TGGAAGATCC TCATCAAAAG GAGTTGTTTT TGGCAATGCT GATGACAGCT 2160 

TGTGATCTTT CTGCAATTAC AAAACCCTGG CCTATTCAAC AACGGATAGC AGAACTTGTA 2220 

GCAACTGAAT TTTTTGATCA AGGAGACAGA GAGAGAAAAG AACTCAACAT AGAACCCACT 2280 

GATCTAATGA ACAGGGAGAA GAAAAACAAA ATCCCAAGTA TGCAAGTTGG GTTCATAGAT 2340 
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. GCCATCTGCT- TGCAACTGTA TGAGGCCCTG -ACCCACGTGT-CAGAGGACTG TTJCCCTTTG- 2400 

CTAGATGGCT GCAGAAAGAA CAGGCAGAAA TGGCAGGCCC TTGCAGAACA GCAGGAGAAG 2460 
ATGCTGATTA ATGGGGAAAG CGGCCAGGCC AAGCGGAAC 2499 

[hi ] ummvm^tct kjws****vxx^-- -tfv £3 — k^-s d n a s^tr dna cDiBfj^ 

izVOTSS MBOT [84] HBMtil^fct hfflia****vxX'T7— 

[02] Ktt«t?ffl^fct hM*****^*^- -tfV£=J- KtiDN A^t;DN A (7) IS "To B 



[Hi ] 



I2] 



Met Leu 
Arg Val 
Cys Ser 
Pro Thr 
Val Lys 
Gin Met 
Arg Leu 
Cys His 
Leu Fhe 
Phe Asp 
Leu Glu 
Asd He 
Thr Gly 
Gto Val 
Phe Thr 
Val Leu 
Glo Val 
Val He 
Cys Thr 
His Met 
Asp Ala 
Pro Leu 



Pro Phe 
His Thr 
Cys Pro 
Arg Lys 
Asp Ser 
Pro Lea 
Leu Gla 
Lys lie 
Leu Yal 
Val Ala 
Trp Asa 
Lys Asp 
Tyr Lyi 
Val Gly 
Glu Lys 
Qis Asa 
Leu Lea 
Leu Lys 
He Phe 
Glu Cyt 
Asn Lys 
Asa He 



GLy Asp Lys Thr 
ILePro Val Cys 
Leu Gin Gin Ser 
lie Ser Ala Ser 
Glu Gly Thr Val 
Thr Pro Pro Arg 
Leu Val Lys Asp 
Phe Leu His He 
Cys Glu Asp Ser 
Glu Gly Ser Thr 
Lys Gly He Val 
Ala Tyr Glu Asp 
Thr Gin Ser He 
Val Ala Gin Ala 
Asp Glu Lys Asp 
Ala Glu Leu Tyr 
Asp Leu Ala Ser 
Lya He Ala Ala 
He Val Asp Glu 
Glu Glu Leu Glu 
He Asn Tyr Met 
Pro Asp Val Ser 



Arg Glu Met 
Lys Glu Gly 
Pro Arg Ala 
Glu Phe Asp 
Ser Phe Leu 
Phe Asp His 
lie Ser Ser 
His Gly Leu 
Ser Asn Asp 
Leu Glu Glu 
Gly His Val 
Pro Arg Phe 
Leu Cys Met 
He Asp Lys 
Phe Ala Ala 
Glu Thr Ser 
Leu lie Phe 
Thr lie He 
Asp Cys Ser 
Lys Ser Ser 
Tyr Ala Gin 
Lys Asp Lys 



Vat Asa Ala Trp Phe 
He Arg Gly His Thr 
Asp Asn Ser Val Pro 
Arg Pra Leu Arg Pro 
Ser Asp Ser Glu Lys 
Asp Glu Gly Asp Gin 
His Leu Asp Val Thr 
lie Ser Ala Asp Arg 
Lys Phe Leu He Ser 
Val Ser Asn Asn Cys 
Ala Ala Leu Gly Glu 
Asn Ala Glu Val Asp 
Pro He Lys Asn His 
Lys Ser Gly Asn Gly 
Tyr Leu Ala Phe Cys 
Leu Leu Glu Asn Lys 
Glu Glu Glo Gin Ser 
Ser Phe Met Gin Val 
Asp Ser Phe Ser Ser 
Asp Thr Leu Thr Arg 
Tyr Val Lys Asn Thr 
Arg Phe Pro Trp Thr 



Ala Glu 
Glu Ser 
Gly Thr 
lie Val 
Lys Glu 
Cys Ser 
Ala Leu 
Tyr Ser 
Arg Leu 
He Arg 
Pro Leu 
Gin He 
Arg Glu 
Gly Thr 
Gly lie 
Arg Asn 
Leu Glu 
Gl n Lys 
Val Phe 
Glu His 
Het Glu 
Thr Glu 



13 
38 
54 
72 
90 
108 
126 
144 
162 
180 
198 
316 
234 
252 
270 
288 
306 
324 
342 
360 
378 
396 



Asa Thr 
Lys Asn 
Glu Glu 
Glu Ala 
Ala Val 
His Ala 
Val Val 
Glu Leu 
Asn Leu 
Ser Val 
Phe Asn 
Lys Leu 
Leu Asp 
Ala Gla 
Het He 
Tyr Lys 
Lea Tyr 
Asd Leu 
Cys Asp 
Leu Val 
He Glu 
G Id Val 
Val Ser 
Trp Gin 
Gin Ala 



Gly Asn Val 
Gly Lys Lys 
Asn Thr Gly 
Phe Val He 
Gla Arg Ala 
Ser Ala Ala 
Pro Ser Ala 
Ser Asp Lea 
Val Gin Asa 
Lys Lys Asa 
Thr Ala Gla 
Thr Asp Lea 
His Arg Gly 
Leu Tyr Cys 
Leu Asn Ser 
Thr Thr Lea 
He Lys Arg 
Glu Asp Pro 
Lea Ser Ala 
Ala Thr Glu 
Pro Thr Asp 
Gly Phe lie 
Glu Asp Cys 
Ala Leu Ala 
Lys Arg Asa 



Asn Gin 
Asa Lys 
Lys Vat 
Phe Cys 
Met Ala 
Glu Glu 
Gin Thr 
Glu Thr 
Phe Gin 
Tyr Arg 
Cys Met 
Glu lie 
Val Asn 
His Ser 
Pro Gly 
Lys lie 
Arg Gly 
His Gin 
He Thr 
Phe Phe 
Leu Met 
Asp Ala 
Pbe Pro 
Glu Gin 



Gin Cys He Arg 
Vat He Gly Val 
Lys Pro Phe Asn 
Gly Leu Gly lie 
Lys Gin Met Val 
Glu Thr Arg Glu 
Leu Lys He Thr 
Ala Leu Cys Thr 
Het Lys Bis Gin 
Lys Asn Val Ala 
Pbe Ata Ala Leu 
Leu Ala Leu Leu 
Asn Ser Tyr He 
He Het Glu His 
Asn Gla He Leu 
He Lys Gin Ala 
Gin Phe Phe Glu 
Lys Glu Len Phe 
Lys Pro Trp Pro 
Asp Gin Gly Asp 
Asn Arg Glu Lys 
He Cys Leu Gin 
Leu Leu Asn Gly 
Gla Glu Lys fflet 



Ser Leu Lea 
Cys Gin Lea 
Arg Asn Asp 
Gin Asn Thr 
Thr Leu Glu 
Leu Gin Ser 
Asp Phe Ser 
He Arg Vet 
Val Leu Cys 
Tyr His Asn 
Lys Ala GLy 
He Ala Ala 
Gla Arg Ser 
His His Phe 
Ser Gly Leu 
lie Leu Ala 
Lea lie Arg 
Lea Ala Het 
He Gin Gin 
Arg Glu Arg 
Lys Asn Lys 
Leo Tyr Glu 
Cys Arg Lys 
Leu lie Asn 



Cys Thr Pro 
Val Asn Lys 
Glu Gin Phe 
Gin Met Tyr 
Val Len Ser 
Leu Ala Ala 
Phe Ser Asp 
Phe Thr Asp 
Arg Trp He 
Trp Arg His 
Lys He Gin 
Leu Ser His 
Glu His Pro 
Asp Gin Cys 
Ser He Glu 
Thr Asp Leu 
Lys Asn Gin 
Leu Met Thr 
Arg He Ala 
Lys Glu Leu 
He Pro Ser 
Ala Leu Thr 
Asn Arg Gin 
Gly Glu Ser 



He 414 

Met 432 

Leu 450 

Glu 468 

Tyr 486 

Ala 804 

Pbe 522 

Leu 540 

Leu 558 

Ala 676 

Asn 594 

Asp 612 

Leu 630 

Leu 643 

Glu 666 

Ala 684 

Phe 702 

Ala 720 

Glu 738 

Asn 756 

Met 774 

His 792 

Lys 810 

Gly 828 
833- 
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[B3] 



ATG 


TTG 


cxc 


TTT GGA 


GAC 


AAA ACA 


AGA 


GAA 


ATC GTC AAT GCA 


TGG TTT GCT GAG 


54 


GAG GAG AAT ACT 


GGC 


AAG 


GTT 


AAG CCT 


TTC 


AAC CGA AAT GAC GAA CAG TTT CTG 


■1350 


AGA 


GTT 


CAC 


ACC AFC 


CCT 


CTG TGC 


AAG 


GAA 


GGT ATC AGA GGC 


CAC ACC GAA TCT 


108 GAA GCT TTT GTC 


ATC 


TTT 


TGT 


GGC TTG 


GGG 


ATC CAG AAC ACG CAG ATC TAT GAA 


1404 


TGC 


TCT 


TGT 


CCC KG 


CAG 


CAG ACT 


CCT 


CCT 


GCA GAT AAC AGT 


GTC CCT GGA ACA 


162 GCA GTG GAG AGA 


GCC 


ATG 


GCC 


AAG CAA 


ATG 


GTC ACA TTG GAG GTT CTC TCG TAT 


1458 


CCA 


ACC 


AGS 


AAA ATC 


TCT 


GCC TCT 


GAA 


TTT 


GAC CGG CCT CTT 


AGA CCC ATT GTT 


216 


CAT GCT TCA GCA 


GCA 


GAG 


GAA 


GAA ACA 


AGA 


GAG CTA CAG TCG TTA GCG GCT GCT 


1512 


GTC 






TCT GAG 


GGA 


ACT GTG 


AGC 


TTC 


CTC TCT GAC TCA 


GAA AAG AAG GAA 


270 


GTC GTG CCA TCT 


GCC 


CAG 


ACC 


CTT AAA 


ATT 


ACT GAC TTT AGC TTC AGT GAC TTT 


1566 


pap 

LAb 


Alb 




pta app 

LI A ALL 


PPT 

lli 


C CA ACC 


TTT 


hit 

VIAL 


CAT GAT GAA GGG 

WU Uni WVl uuu 


GAC CAG TGC TCA 


324 


GAG CTG TCT GAT 


CTG 


GAA 


ACA 


GCA CTG 


TCT 


ACA ATT CGG ATG TTT ACT GAC CTC 


1620 


AGA 


CTC 


TTP 


PA1 TV A 
bAA HA 


PTP 
bib 


A1P CAT 
AAb bAl 


ATT 


TCT 


ACT CAT TTC CAT 

Awl LAI lib IrAl 


CTf ACA CCC TTA 

«J V Awl UVv JI?1 


278 


AAC CTT GTG CAG 


AAC 


TTC 


CAG 


ATG AAA 


CAT 


GAG GTT CTT TGC AGA TGG ATT TTA 


1674 


TPT 

TUT 


lAL 


AAA 


ITT TTP 
All lib 


lib 


PAT ATP 
LAI ALL 


PiT 
LAI 


CCA 


CTC, ATA TCT GCT 
Llv Aln 1LI W<1 


CAC CCT TAT TCC 

txAL WL ItiL ILL 


432 


AGT GTT AAG AAG 


AAT 


TAT 


CGG 


AAG AAT 


GTT 


GCC TAT CAT AAT TGG AGA CAT GCC 


1728 












cip a CP 
bAL AbL 


Tpr 

ILL 


RAP AAC TTT TTT 

IjAL JWf 111 Lli 


atc krr ccc rrr 

Al L AuL LuL LIU 


486 


TTT AAT ACA GCT 


CAG 


TGC 


ATG 


TTT GCT 


GCT 


CTA AAA GCA GGC AAA ATT CAG AAC 


1782 


CTG 


TTP 

TTC 


ptt 

CTT 


ptp tct 

bit Ibl 


Pi A 
uAA 


AIT 

AAL 


















PI A PIT TP I AAT 

bAA UTT TLA AAI 


IAP TPT ATP PCP 
AAL Lbl AIL LoL 


540 


AAG CTG ACT GAC 


CTG 


GAG 


ATA 


CTT GCA 


TTG 


CTG AH GCT GCA CTA AGC CAC CAT 


1836 


nr 


GAT 


GTT 


GC1 GAA 


GCT 


TCA ACA 


CTG 


GAA 


















PIT* 
LAI 


PTP PTA PPC PTT 
bib bLA ULb LI I 


PPT PAP CrC TTP 
Uul bAb LLL lib 


594 


TTG GAT CAC CCT 


GGT 


GIG 


AAT 


AAC TCT 


TAC 


ATA CAG CGA AGT GAA CAT CCA CTT 


1890 


TTA 


GAA 


TGG 


AAC AAA 


GGC 


ITT PTP 

ait bib 


PP1 
libA 
























TTP AAT PPi rkt 
1 1L AAI bLA UAA 


CTT CAC CAA ATT 

bil UAL LAA Al 1 


$48 


GCC CAG CTT TAC 


TGC 


CAT 


TCA 


ATC ATG 


GAA 


CAC CAT CAT TTT GAC CAG TGC CTG 


1944 


AAC 


ATC 


AAA 


PIT Cfk 

GAT GCA 


TAT 


PIP PAT 

GAG LAI 


PPT 

LLT 


ppr 
































ATC ATT CTT AAT 


AGT 


CCA 


GGC 


AAT CAG 


An 


CTC ACT GGC CTC TCC ATT GAA GAA 


1998 


ACA 


GGC 


TAC 


AAG ACA 


CAA 


AGC ATT 


CTT 


TGT 


ATG CCA ATT AAG 


i a* pit pit 

AAT CAT AGG GAA 


T02 














GCT ATT TTA GCT ACA GAC CTA GCA 


2052 
















TAT AAG ACC ACC 


TTG 


AAA 


ATA 


ATC AAG 


CAA 


GAG 


GTT 


CTT 


GGT GTA 


GCC 


CAG GCC 


ATC 


AAC 


AAG AAA TCA GGA 


AAC GGT GGG ACA 


75 B 














GAA CTT ATA AGA AAA AAI CAA TTC 


2106 












CTG TAC ATT AAG 


AGG 


CGA 


GGA 


GAA TTT 


TTT 


rrr 


ACT 


GAA 


AAA GAT 


GAA 


AAG GAC 


TIT 


GCT 


CCT TAT TTG GCA 


TTT TGT GGT ATT 


810 














TTT nG GCA ATG CTG ATG ACA GCT 


2160 












AAT TTG GAA GAT 


CCT 


CAT 


CAA 


AAG GAG 


TTG 


GTT 


CTT 


CAT 


AAT GCT 


CAG 


CTC TAT 


GAG 


ACT 


TCA CTC CTG GAG 


AAC AAG AGA AAT 


864 










AAA CCC 


TGG 


CCT ATT CAA CAA CGG ATA GCA GAA 


2214 




TGT GAT CTT TCT 


GCA 


ATT 


ACA 


CAG 


GTG 


CTG 


CTT GAC 


CTT 


GCT AGT 


TTA 


ATT 


TTT GAA GAA CAA 


CAA TCA TTA CAA 


91B 


CTT GTA GCA ACT 


GAA 




TTT 


CAT CAA 


GGA 


GAC AGA GAG AGA AAA GAA CTC AAC 


2268 


TTT 


GTA 


ATT 


TTG 


AAG AAA 


ATA 


GCT GCC 


ACT 


ATT 


ATC TCT TTC ATG 


CAA GTG CAG AAA 


37 1 


ATA GAA CCC ACT 


GAT 


CTA 


ATG 


AAC AGG 


GAG 


AAG AAA AAC AAA ATC CCA AGT ATG 


2322 


TGC 


ACC 


ATT 


TTC ATA 


GTG 


GAT GAA 


GAT 


TGC 


TCC GAT TCT TTT 


TCT AGT GTG TTT 


1028 


CAA GTT GGG TTC 


ATA 


GAT 


GCC 


ATC TGC 


TTG 


CAA CTG TAT GAG GCC CTG ACC CAC 


2376 


CAC 


ATG 


GAG 


TGT GAG 


GAA 


TTA GAA 


AAA 


TCA 


TCT GAT ACA TTA 


ACA AGG GAA CAT 


1080 


GTG TCA GAG GAC 


TGT 


TTC 


CCT 


TTG CTA 


GAT 


GGC TGC AGA AAG AAC AGC CAG AAA 


2430 


GAT 


GCA 


AAC 


AAA ATC 


AAT 


TAC ATC 


TAT 


GCT 


CAG TAT GTC AAA 


AAT ACT ATG GAA 


.1134 


TGG CAG GCC CTT 


GCA 


GAA 


CAG 


CAG GAG 


AAG 


ATG CTG An AAT GGG GAA AGC GGC 


2484 


CCA 


CTT 


AAT 


ATC CCA 


GAT 


GTC AGT 


AAG 


CAT 


AAA AGA TTT CCC 


TGG ACA ACT GAA 


1188 


CAG GCC AAG CGG AAC 












2499 


AAT 


ACA 


GGA 


AAT GTA 


AAC 


CAG CAG 


TGC 


ATT 


AGA AGT TTG CTT 


TGT ACA CCT ATA 


1242 


















AAA 


AAT 


GGA 


AAG AAG 


AAT 


AAA CTT 


ATA 


EGG 


GTT TGC CAA CTT 


GTT AAT AAG ATG 


1296 



















F*-i*(##) 4C088 AB04 AB12 AB16 AB17 AB18 

AB29 AB32 AB33 AB38 AB40 

AB41 AB51 AB59 AB60 AB62 

AB63 AB64 AB65 AB76 AB79 

AB81 AB85 AB99 AC04 AC05 

AC06 AC11 AC13 AD09 AD11 

AD13 BA03 BA06 BA07 BA08 

BA10 MA02 MA07 MA08 MA52 

NA14 ZA33 ZA34 ZA36 ZA40 

ZA42 ZA45 ZA54 ZA59 ZA66 

ZA81 ZA89 ZB13 ZC20 
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21 GTC&*GATvjT CT K. HCi>AGACTSjCAAGCACQ3XACSCCM 





kTTTGTCCnCT«rrCACA*CATGGAT 



SB AT(>C*G«C>GGC*OCTtiTTGCMTCAAXCCATGGC*AA* 
CI a ATG^QMGMTATQCTCTAGCCATAAMCCCT ■ •GCAAAT 
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IJ 98.31 «« I3S) 
10 » 30 40 50 CO 



iTGTA*G»TC 
iTCTWGATt 




ATTraTTTTTACTGGGAA^ 



, 0 2> (BC00Q751 or IM 001970) 100. M 8D« 
10 20 50 40 



as 

ea 



IOlrTGmEDICPSTOMXVraiKRNDH^ 
IDIrTETOTH)ICPSTHWfjyPNIKRIf)R]LI{UOJX^ 



aS KE I EQKYOCGEE I LITVLSAMTtEMVAIKAHAK 
B2» KE I EQKTOCGEE ILITVLSAMTEEAAVAI KANAK 



BS <nrDXA*CATCAAAAGGAATlMTTTC r JSCTGAnoUTrCAOGATISCTACO'ATXC 

an* GraccA^TCAMm^Twr^^ 



SG*6CTAC6AC*0GAC Cnt i nCTB C CTC <GQSAfi*CCT TSBC 



am AAGGAGATTG*CCXiAAGTATS*CTCTGAuAAC<CATCCTC 



asn. aa <»u>203*» 62.51 sea 

10 20 30 40 50 60 

a a MAT* IDnTSJAGASSTfPHX^AUOyCfVVUCGRPOC I V06T5JCTGKHGHAJCVHLVG 
10 20 30 40 SO 60 

70 BO 90 109 110 120 

as 101 FTQ0CYE01C WTHWCVPIII KRNDFQL t GI Qtttf LSUiPSGEVJOLRLPEGDLG 

70 80 90 100 110 120 . 



aS ttIEQKYDCG££ILITVLSAKTt£AAVAIKAMAK 
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